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CYAKIZ8TI0N  Of  METALS  WITH  HtDMCYAMC  ACID 
AW  OHQUt  MUCintY  (*) 


Data  It  19  Naabar  Lirio  Caobi  and  Braaatina  Paglle, 
presented  by  Naabar  L*  Caabl  (**) 


ft 


il loving  la  a  eranalation  of  as  artiela  in  the  Italian* 
language  periodical  ja^jgaSiJtlU 

tlauM  of  tha  ihyaioel,  Kathanatioal  and  Natural  Soiaaoas), 
Sari  a*  VIII,  Vbl  XX  TI.  fare.  4,  April  1959,  pagoa  428-430^7 


Tha  preceding  Nata  (1)  *at  a  prtl lei  nary  report  on  tha  way  la 
uhleh  hydrocyanic  acid  and  oxygen  attack  gold,  with  .  reference  to  their 
•Iniler  reaction  upon  nerevry* 

Thta  report  com  area  tha  denelepaqnt  of  further  research  into 
thie  field,  particularly  11  relation  to  AaroOry. 

l«  Aa  he*  already  bean  explained,  thi*  inquiry  vea  ceadnoted  an 
tha  hypothaale  that  tha  KM  adsorbed  aa  tha  aurface  of  tha  *Mtal,  eauaed 
aetlvatlun  of  the  hydrogen,  eiatler,  far  lueple,  to  Am  occur*  with 
tha  organic  hydrochlaooe  coopcuada,  thg  nonet  lc  ni trogan-fcydr  og«n 
derivative*,  etc* ,  vhlch  yield  active  hydrogen  to  the  onygen. 

Proa  the  chemical  point  of  view,  the  hypothaale  can  ba  oonaldared 
aa  heaed  on  tha  farnacloa  mi  labile  peeMdo-eanpouadt  on  the  cur  face  of 

KeaeerS  oonpletad  at  tha  Metallurgical  Chant  a  try  Canter  of  the 
Kmiuoal  tea*  arch  Council,  Nil  as  university, 

(**)  Sand  at  the  eeeilon  ef  11  April  1939 
(1)  L.  CanM,  theae  taper te,  129  (1938) 


-  1  . 


the  aet»l*  considered  for  fora's  sake  as  having  a  valence  of  0  (2)* 

2  *»°  Offl  ♦  02  — *  2*ilCN  ♦  ^Oj. 

2*  Ike  process  of  formation  of  H?02,  to  which  ve  refer*  la  proof 
of  the  direct  peroxidation  of  the  hydrocyanic  acid;  It  cannot  he  accounted 
for*  aa  has  been  the  general  practice  for  gold  hitherto*  for  oKanpla* 
ee  oeuse’l  by  e  shift  la  the  hydrogen  brought  about  by  the  natal  in  the 
praaeaoe  of  CN  anlona  (3). 

The  concentration  of  tydrocyaalc  loos  la  extreeely  Halted  in 
solutions  of' hydrocyanic  add*  particularly  la  thoea  adds;  thta  fact 
led  ua  to  consider  the  possibility  of  an  Interned late  process i 

Au°  4*  Clffi  ♦  H° 

ihloh  ve  shall  discuss  later. 

3.  The  behavior  of  avowry  ooaf Irei  *$hla  hypothesis,  tie  found 
that  the  natal  nee  attacked  by  the  KM  end  by  Oj,  and  the  process  pre¬ 
cisely  follows  these  ateehloaetrloal  patter  as  | 

Hg  ♦  2  HCN  ♦  Oj  lg(CI(>2  ♦  HjOj 

In  other  words,  during  the  initial  phases,  we  find  in  solution 
the  tno  products  la  ehe  ratio  l  lg(CN)2  t  l  E2°r  Bui*  *“•  *■  have 
reached  concentrations  of  about  2  g/1  of  hydrogen  peronlda* 

The  ex  perl  nests  ware  conducted  in  the  slnplaat  fashion.  The 
sMraury  wee  plaoed  in  a  horlaoatal  cylinder  60  ns  Is  d  I  ana  ter  aad  JXmm 
Is  langtb.  sealed  at  both  cads*  and  equipped  tdtk  tubes  far  gee  eutlet 

erd  Input. 

one  and  of  the  tube  rested  ea  an  ecoeatrlc  wooden  cylinder,  which 
ieperted  te  It  e  recking  notion  at  six  oscillations  per  Otaute*  oausing 
Che  necal  tores  heck  and  forth.  The  cylinder  costal  a  ed  about  300  g 
of  nercury  aad  30ec  of  distilled  water.  The  gases  cane  fron  a  globe 
oontelnlng  ahent  one  litre  of  concentre  ted  aqueous  solution  of  hydrocyanic 


(2)  This  hypothesis  loads  to  a  consideration  of  conpouadS  with  coordi¬ 
nate  values  of  the  general  type  of  He®  (CN)a.  is  which  e 
oorreepende  te  the  nun  bar  of  oeordiaatlea.  Ohtaetlon  of  swob 
cosg ousii .  slellnr  to  those  fanlltar  to  ue  as  tka  oarbllsnlnae.  la 
the  object  of  our  res  ear  oh. 

<3)  kodlneder,  bsr.  3d,  3933.  (1103) 


acid*  with  air  bubbling  through  lc  to  become  saturated  with  the  add. 

By  regulating  the  temperature  of  eh*  hydrocyanic  solution  and  regular 
renewal  thereof  >  we  maintained  an  almost  constant  concentration  of  HCN 
In  the  reagmit  tuba. 

The  hydrocyanic  acid,  the  hydrogen  parotide  and  the  mercuric 
cyanide  were  measured  periodically. 

In  two  ser lee  of  oatsuremeota,  wa  worked  with  quantities  of 
about  35  g/1  and  about  100  g/1  of  HCN,  respectively.  Thb  speed  of  the 
process  increases  with  the  concentration  of  HCN,  practically  doubling 
with  the  rise  fro*  33  to  100  g/1  of  HCN. 

Thus  far,  »  h.Trc  noted  no  Important  influence  of  a  variation  In 
the  pH  cf  buffered  solutions  ranging  free  4  to  o. 

He  show  here  the  data  on  one  experiment  that  lasted  for  three 
consecutive  days,  «tt  the  lower  concentration  of  HCN  at  room  tampers* 
tore,  sod  with  pauses  during  the  night. 


1st  day 

2nd  day 

3rd 

day 

Hours 

h2o2  g/1 

Hours 

H2°2  1/1 

Hours 

H2°2  1/1 

1 

0.170 

25 

0.340 

44 

0.430 

4 

0.221 

28 

0.442 

47 

0.646 

9 

0.340 

30 

0.470 

30 

0.306 

Px  the  process  wa  are  describing,  you  aasd  a  considerable  excess  of  KM. 


4.  Prolonged  statls  nf  the  aystam,  particularly  at  the  higher 
concentrations 
content. 

mercury  compound*.  i  naiad  lag  (he  nxycyanldee.  I' 
tent  become  aero. 


tlons  of  a.O.,  Inna  to  morn  or  less  narked  regression  nf  the 
The  relative  lack  of  HCN  leads  to  the  format ioa  of  insoluble 


ually  the  1^ 


Vj  are  also  swart  that.  In  the  presence  at  nercur y,  we  get  the 
rhythmic  oetolytle  deonpotit.on  of  1L0  (4),  with  the  rhythmic  fonts* 

tion  of  mveury  peroxides.  Me  obssrvfcrthat  actually  the  KM  added  Is 
advance  prevents  or  markedly  reduces  this  decomposition  effect. 


(4)  ksdii  4  We  1  coney er ,  *X  Ihyn.  Ch.%  42,  601  (1*03);  ^ftatxopoff.  Z, 
Ihys.  Ch. ■»  62,  313  (1*0«) 
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Ibis  is  la  sgrssw at  with  th«  relative  stability  of  8,0.  udiich 
ws  found  la  * croat ly  hydrocyanic  solutions* .  *  * 

5*  We  next  undertook  an  inquiry  into  the  polarisation  of  the 
netals  we  were  Considering  under  the  action  of  BCK.  We  observed  that 
gold*  la  the'  phosphor  la  buffer  solution  we  used  (ihosphats  nono-K  ♦ 
phosphate  b!«Na»  v.Gii  solar  I  pg  ■  6*88  *t  IS0}*  containing  80  to  30 
g/1  of  HCN  In  an  argon  ataoepnare*  takas  on  a  nagatlvs  polarity  of 
•0*361  »  0.407*  With  respect' to  the  hydrogen  electrode  In  ths  saws 
buffs. 

We  ere  now'  conducting  Slsllsr  experiments  with  asroury.  the 
polarisation  potentials*  however*  era  Markedly  Influenced  by  the  pH* 
and  are  sara  strongly  negative  then  was  ths  cast  with  gold*  on  the 
order  of  •OdS*  ••  0.18V* 

Dsveloixaft"?:  in  this  aspect  of  our  research  will  be  announced 
ext  Jiscusaed  In  a  fortheoaing  Note*  along  with  further  data  on  the 
experiment*  of .  cyanldlsstloo  reactions  se  are  investigating. 


